. The present study reports the utilization of medicinal plants as medicines for the treatment of various diseases among the people of To Manui tribe in Central Sulawesi Province of Indonesia. Data collecting was conducted based on purposive random sampling to five selected traditional healers who fulfilled some inclusion criteria. The results showed as of 89 species of medicinal plants distributed in 50 families and 80 genera have been documented to have any pharmacological effects against 37 diseases and illnesses. Curcuma longa L. was determined as the most frequent medicinal plant used by traditional healers in To Manui for treating diabetes mellitus as well as after-birth treatment. However, conservation of some medicinal plants needs to be initiated in the study area especially Alstonia scholaris (L.) R. Br. as it is recognized in International Union for Conservation of Nature (IUCN) Red List as Least Concern (LC) of conservation status.
INTRODUCTION
Medicinal plants have been used by generations as traditional medicine for therapeutic uses for thousands of years in many parts of the world. As defined by World Health Organization (WHO), traditional medicine is a comprehensive term used to refer to both various forms of indigenous medicine and to traditional medicine systems such as traditional Chinese medicine, Indian Ayurveda, and Arabic Unani medicine (Anon 2019 ). Based on current information, 88% WHO member states have acknowledged their use of traditional medicine which corresponds to 170 member states (Anon 2019) . According to WHO data, the developing countries populations utilized medicinal plants for treating ailments and diseases as of 65 to 80% and tend to quickly expand across the world (Megersa et al. 2019) . Basic health research conducted by the Ministry of Health of Republic of Indonesia in 2018 reported that as many as 48% of Indonesia's population in all age categories used traditional health services in the form of traditional medicines (Anon 2019) .
To Manui (derived from the word Manu means chicken) is one of the ethnic groups in Central Sulawesi Province located in Menui Islands Subdistrict, one of the exotic islands in Morowali District which is directly adjacent to the Banda Sea with a population of 13,316 in 2017. Menui Islands is the smallest sub-district (4.07%; 223.63 km2) of 9 sub-districts in Morowali District. Administratively, the west and south of Menui Islands are bordered by the Southeast Sulawesi Province, east of the Banda Sea and bordering the north by South Bungku and Banda sea (Anonim 2018b). Although administratively Menui included the Morowali District area, Menui's accessibility was closer to Kendari City, Southeast Sulawesi Province. With a distance of 99 nautical miles from the capital city of Morowali Subdistrict, it takes more than 14 hours to reach Menui Islands by ship and about 5 hours if taken from Kendari harbor. The topography of Menui islands is hilly with more than eighty percent of karst (limestone) land composition with limitation of clean water sources.
The health facilities available at Menui Kepulauan are a health center and sixteen rural polyclinics with a medical doctor, fifteen nursing staff, thirty-four midwifery staff, and pharmacy staff. While health facilities including hospitals, midwife practices, pharmacies, and drug stores are not yet available in Menui Islands sub-district (Anonim 2017). The limitations of health facilities availability and accessibility tend to encourage people to optimize natural resources in the area including the utilization of medicinal plants for self-medication. The most common reasons for the continued use of herbal medicine are that they are more accessible, more affordable, and more acceptable to local populations and can, therefore, be a tool to help in achieving universal health coverage (Zhang and Africa 2018) .
The trend of medicinal plant utilization for treatment and prevention of disease is increasing over time. Local knowledge on the utilization of medicinal plants for health owned by communities and traditional healers is feared to be eroded and disappear when data collection and documentation in the form of databases were not available. Poverty is one of the main reasons for this rapid loss of indigenous knowledge systems as well as biodiversity. Poverty increases the pressure on natural resources and converts people from complex indigenous knowledge systems to simple and easy techniques such as chemical agriculture (Anon 2015) . Manuel and Muller (2013) reported whether copyrights, patents, breeder´s rights categorized as classic IP instruments are considered unsuitable to protect indigenous people's intellectual interests, both for technical reasons and often ideological reasons.
Therefore it is necessary to conduct research on documenting the utilization of medicinal plants and traditional knowledge of ethnomedicine in Central Sulawesi, especially within To Manui ethnic. This study is part of the national research on medicinal plant and Jammu 
MATERIALS AND METHODS

Study area
The study was carried out in Menui Islands sub-district of Morowali District, Central Sulawesi Province with the latitude and longitude-3.607323 and 123.149150 respectively (Figure 1 ). This sub-district is located 99 nautical miles further towards the capital city of Morowali District. Considering the location of this area directly surrounded by the ocean, the major source of livelihood was in fishery sector. The present study was taking place from August 23 to September 15 of 2015.
Procedures
Data collecting
Data collecting was carried out based on purposive sampling method. Data was collected through a survey based on structured questionnaire to five selected traditional healers. They are traditional healers who have the knowledge and skill of curing any ailments using medicinal plants, indigenous people of To Manui ethnic or acculturated people, the most well-known healer whom recognized by communities, and do practice of medication. The interviews were conducted by the research team with health education, anthropology and biology background.
The questionnaire was providing data on vernacular plant names, parts used, plant habitat, the dosage used, preparation method and route of administration. Furthermore, the traditional healers were also asked about the ailments treated, the definition of each ailment treated based on the perception of traditional healers and the symptoms that followed. The interviews were supplemented by direct observation as well as sample plant collection under the supervision of traditional healers. The plant voucher specimens were collected and deposited at Herbarium Tawangmanguensis of MPTMRDC. Ethical approval of this study was obtained from Health Research Ethics Commission of National Institute Health Research and Development, Ministry of Health. 
Data analysis
Quantification of data was conducted throughout the determination of use-value (UV) of each medicinal plant obtained. UV describes the use-value of a plant that is used as a medicine by traditional healers in To Manui ethnic of Central Sulawesi. = Ui/n (Ayyanar and Ignacimuthu 2011; Musa et al. 2011) Note: UV : Use Value; Ui : The number of use reports cited by each informant for a given species n : The total number of informants interviewed
RESULTS AND DISCUSSION
Medicinal plants used by traditional healers
This current research addresses the existence of traditional indigenous knowledge in To Manui ethnic on utilizing medicinal plants for therapeutic uses. Therefore, it is urgently to preserve this indigenous knowledge on traditional medicines by proper documentation, identification of plant species, genera, family, parts used, herbal preparation, dosage and route of administration. The present study deals with 89 species of medicinal plants representing the local biodiversity of To Manui ethnic (Table 1) . Among all species identified, there were several plants showing higher utilization rates, they are C.longa, T. catappa, A. scholaris, C. speciosus, H. alternate, A. flava, C. papaya, C. nucifera, J. curcas and M. citrifolia (Figure 2) .
Traditional healers in To Manui ethnic used ten kinds of medicinal plant parts for many indications. Among them, leaf was recognized as the most frequently used ( Figure 3 ) followed by herbaceous parts, rhizome, stem, stem bark, root, exudate, and other materials. From Table 1 , it can be summarized the preparation steps of medicinal plant formula prescribed by traditional healers in order to cure any diseases. Firstly, the collecting of fresh materials rather than the dried one, continued with the sortation as well as washing and changing materials size by cutting, handcrushing, grinding, powdering, pounding, and mashing. The second one was the formula preparation. Each species has its own preparation way depending on administration route and medication goals both for preventing or curing any symptoms and diseases (Sambara et al. 2016) . Route of administration and dosage determining became the last step of formula preparation by traditional healers. This last step was influenced by many factors as described by informant i.e kind of disease, patient number of age and the severity of disease.
Of eighty-nine medicinal plant species utilized by all informants distributed in 50 families, 80 genera and various vernacular names commonly used by traditional healers and local communities. The importance of a plant that is utilized in this study is stated by use-value. The use-value among all species are varying starting from 0.2 to 1.6 in which C. longa of Zingiberaceae family shown the highest use value (UV=1.6) followed by A. scholaris, T. catappa and P. betle with use-value as of 1.0, 0.8 and 0.8 respectively. When taking this plant, do not let the shadow of our body fall on the plant. Take 5, 7 or 9 leaves of H. alternata, cleaned then brewed with hot water or boiled, then cool and drink 3 times a day. Other ways to use by taking 5 leaves, cleaned and crushed by hand (kneaded) and then placed on the ulcer. Do it once a day and the effect will be seen on usage less than 1 week. The material is washed clean, the stem is cut first so it is easy when boiling, then drink boiled water after getting cold.
Not yet available
Lannea coromandelica (Houtt.) Merr.
Keu Jawa, kayu Jawa
Leaf, cortex
Fertility disorder, Antidiabetic
Take the leaf of L. coromandelica and the roots of A. catechu which are cut into small pieces. All ingredients are boiled with enough water to boil, cool and drink one glass 2 times a day. This herb is for sugar disease that has occurred ulcers/wounds that cannot heal.
The provision of hydroalcoholic extract of Lannea sp. up to dose 5000 mg/kg bb for 28 days did not cause mortality and toxicity signs (Diallo et al. 2010b) Arecaceae Cocos nucifera L. Ni'i memea, nii 0.6 Fruits HIV/AIDS, Take the young fruit of C. nucifera which Petroleum ether, chloroform, and Tonsilitis, Cough grows only one fruit per stem, hole the fruit in the middle, mix the contents with water, boil C. nucifera with its throat for 10 minutes then rubbed while reading the prayer life. Fruit can only be taken on Friday. Another method is to take a C. nucifera fruit, beat it until the water comes out and drink one glass immediately 2 times a day. The effect will be seen in usage of less than 1 week. Take D. alata leaf, clean, add salt, then leaf directly rubbed on the skin, do it twice a day and the effect will be seen on the third day of use. The other way is to take the root of S. alata, wash it, boil it with enough water to boil, chill and drink 2 times a day as glass and the effect will be seen in use less than 1 week. Take P. paniculata herbs, clean, boil with enough water, chill, drink 2 times a glass a day. Effects begin to appear on the use of the second day. You can also take one of the herbs P. paniculata, C. longa rhizome as many as 3 segments or more, then grated. Each plant is then cleaned and brewed with hot water.
Not yet available
P. paniculata hydroalcoholic extract produced an antidepressantlike effect (Bettio et al. 2011) Polypodiaceae Drynaria quercifolia (L.) J. Sm.
Kokapi 0.2 Others Sore eyes Take part in the white stem of D. quercifolia leaf, wash, grate, mix with a bowl of water, the water will be purplish, then the affected eye is immersed in the solution. (Chang et al. 2012) Traditional healers utilized the cortex and other parts of A. scholaris for treating fever, tumor/cancer, fertility disorder, cosmetics, heart disease, and malaria with peroral route of administration. For T. catappa, almost all plant parts (leaf, fruits, cortex, root) were used for treating such conditions as anti-toxic, wounds healing and solving skin disease with vary of provision ways. While P. betle was generally collected its leaves in order to resolve cases of tumor/cancer, fertility disorder, sore eyes, heart disease as well as malaria. Z. zerumbet, C. verticillata, D. quercifolia, Z. mays, and some other species exhibited to have the lowest of use-value as of 0.2. The species revealing the higher index of use-value means having a greater potency for utilizing by communities (Mayo et al. 2015) . Table 1 show that there are many plants used for only one indicator and the other plants utilized to overcome some symptoms of the disease. The percentage ratio between the single and multiple usage plants was slightly different, whereas 52 of 89 species of plants were used by traditional healers to treat one type of ailment while the remains plants revealed more than one indication.
The treated diseases
The phytotherapy traditional knowledge of this ethnic provides excellent results in the treatment of 37 different types of ailments and diseases in humans (Table 1 ). The choice of therapy was influenced by educational level and having health insurance (health insurance does not cover traditional treatment). The main reasons for attending a traditional healer were linked to educational level, the type of dwelling and the patients residence place (Agbor and Naidoo 2016) . These ailments were complained of by the patients, the diagnosis was made by traditional healers and submitted treatment solutions to traditional healers in the To Manui ethnic. Of all the types of diseases, it is known as many as ten types of diseases that are the most common and most widely complained by patients including tumor/cancer, pre, and postpartum treatments, fever, vitality disorder, skin disorder, diabetes, lack of appetite, colds, wounds and other disease groups as shown in Figure  4 .
Discussion
This study demonstrated the importance of well documenting of indigenous local knowledge on medicinal plants and traditional medicine utilized and locally distributed in Central Sulawesi Province especially in To Manui ethnic. Medicinal plants are vital source to combat human diseases and play an important role in healing many serious diseases all over the world due to the presence of active phytochemical compounds (Sharma 2017) . The utilization of traditional medicine tends to be more profitable because it is relatively more easily available, cheaper and the raw material can be planted in the yard both for decorate garden and healing usage (Tambaru 2016) .
From 89 species of medicinal plants used by traditional healers in To Manui ethnic and relevance with previous research (Subositi and Wahyono 2019) , it was reported whether Curcuma longa L is the most widely used medicinal plant and has the highest use value index (1.6) (as shown in Figure 1 and Table 1 ). The species with the highest use value index are actually great importance to the local communities in the case of native species and also very pivotal to be one of the considerations in local biological conservation strategies (Mayo et al. 2015) . C. longa is used by traditional healers in To Manui ethnic to treat various symptoms/diseases such as diabetes, pre, and post-natal care and flu/colds. Curcumin contained in C. longa and most species of the Zingiberaceae family are the main components responsible for various pharmacological effects including antidiabetic, anticancer, antiinflammatory, antimicrobial, antifungal, anti-HIV and as hepato-and nephroprotector (Kurapati and Samikkannu 2012; Ayyadurai et al. 2013; Rafieian-Kopaei et al. 2014; Hamidpour et al. n.d.; Schmidt et al. 2015; Shukla et al. 2016) . Olatunde et al. (2014) reported oral administration of water extract C. longa 200 mg/kg bw for 28 days had an antihyperglycemic effect in diabetic rats induced by alloxan. The rhizome of C. longa positively exhibited the mechanism of maintaining blood glucose levels of alloxaninduced hyperglycemic rats (Aizman et al. 2014) . When compared to water and n-hexane extract, the provision of C. longa methanol extract at dose of 400 mg/kg bw for 28 days revealed a higher hypoglycemic effect (Mohammed 2017) . A decrease in blood sugar levels after administration of curcumin may be caused by a lowering in the rate of absorption of carbohydrates due to the Na + glucose cotransporter. The activation of Na + glucose co-transporter may result in an increase in glucose absorption rate of hyperglycemic rats compared to the normal one (Aizman et al. 2014) .
The most frequently used plant parts for treatment by traditional healers in To Manui ethnic is leaf followed by herbaceous parts and rhizome, while flower is recognized as the least common used plant part. This result is in agreement with the previous study conducted by (Dhal et al. 2015) wheres leaf, root, bark, herbaceous parts and seed are the five highest utilization parts of plants by traditional healers and people in Odisha, India. A similar result was also reported by Karthiyayini 2012; Mabel et al. 2016; Sambara et al. 2016; Mustofa and Rahmawati 2018; Town 2018) in which leaf was the highest frequently plant part used. When compared to other plant parts, leaf is the easiest part to obtain and to be managed (Sambara et al. 2016) . Leaf becomes the accumulation place of organic compounds of photosynthesis which has the possibility of curing a disease (Tambaru et al. 2016 ). However, (Ngarivhume et al. 2015) reported that root and bark were the most widely used plant part by healers in Zimbabwe, especially for treatment and prevention of malaria. Nevertheless, the use of both types of plant parts in a sustainable manner will disrupt the survival of the plant itself.
A tumor/cancer was reported as the most frequent disease treated by traditional healers in To Menui ethnic. In this current study, tumor/ cancer is defined as abnormal lumps in the body characterized by solid consistency and has possibility to develop into malignancy. In modern medicine, cancer is defined as a group of diseases characterized by the uncontrolled growth and spread of abnormal cells which can result in death (Anon 2018a ). The latest World Health Organization data showed there were 18.1 million new cases and 9.6 million deaths caused by cancer whereas lung cancer, breast cancer, and colorectal cancer were the major cancer types among 2018. World cancer prevalence for the last five years (2014-2018) estimated at 43.8 million (Anon 2018) . Different data came from the Health Department of Morowali District whereas diarrhea was reported as the most common disease in Menui Islands among 2017 with the case number of 369 (Anon 2018) . Some medicinal plants are reported to have antidiarrheal activity, one of them is Curcuma longa L. It has a correlation with this current research whereas C. longa was declared as the most widely medicinal plant used by traditional healers in To Manui ethnic. Previous research showed aqueous extracts of C. longa with a dose of 1000 mg/kg bw indicated to have potent antidiarrhoeal activity compared to standard drug and proven to have no toxic effect (Krishna et al. 2019 ).
Among fifty families documented from this present study, Asteraceae (formerly called Compositae) is the most prominent plant family used by traditional healers in To Manui ethnic. (Megersa et al. 2019 ) also reported Asteraceae as the leading family followed by Fabaceae on treating toothache in Ethiopia. This is slightly different from the study results conducted by (Yulia et al. 2017) in which Lamiaceae was determined as the most widely plant family used by the Topo Uma ethnic group in Sigi District, Central Sulawesi. On the other hand, another study highlighted whether Fabaceae was the most abundant family in Kurdistan, Iraq (Ahmed 2016) . Sciences et al. (2008) mentioned several genera such as Aster, Helianthus, Chrysanthemum and Tagetes from Asteraceae family were potential to be developed as a source of medicinal ingredients. A. conyzoides (UV= 0.4), one of Asteraceae family species was the most frequently used by traditional healers in To Manui ethnic to treat fever, flu, and colds. (Masudur et al. 2013 ) reported A. conyzoides was exhibited to have antioxidant and analgesic activity. All plant parts of A. conyzoides reported containing alkaloid, flavonoids, saponins, chalcones, tannins, saponins and phenols compounds (Amadi et al. 2012) . Antioxidant activity of a plant is correlated with its flavonoids content, types of flavonoids, chemical structures and OH functional groups position of in these molecules. Many flavonoids are the active components of medicinal plants which show any pharmacological activities (Ogbalu and Williams 2014) . The ability of proton or electron donors to free radicals, chelating ions, inhibition of free radical-forming enzymes, interactions with mitochondria and changes in gene expression are some factors affecting the antioxidant activity of a compound (Bessada et al. 2015) .
The conservation status of all species documented was examined at The IUCN Red List of Threatened Species and it was known that Alstonia scholaris (L.) R. Br. is the only species included in the list with the least concern or lower risk category (LC/ LR/ Ic). With the main chemical compositions of alkaloids, iridoids, coumarin, flavonoids, saponins, tannins, steroids, phenols and leukoantosians, A.
scholaris. reported to have various pharmacological activities such as antidiabetic, anti hyperlipidemia, antibacterial, antioxidant, anticancer, anti-inflammatory, analgesic, immunostimulant, antitussive, antiinflammatory, hepatoprotective, antidepressant and antidiarrheal (Pankti et al. 2012; Wang et al. 2017 ). With the current LC/LR/lc conservation status, it is necessary to regulate and limit the exploration and exploitation of A. scholaris for preventing conservation status increase to near threatened or even become vulnerable. Moreover, Large-scale exploitation of a plant without being balanced with any cultivation and conservation programs will just remain several problems related to the sustainability and availability of these plants (Sharma 2017) .
In conclusion, the large number of medicinal plants cited by traditional healers showed valuable local knowledge in To Manui ethnic. The results showed that 89 species of medicinal plants distributed in 50 families and 80 genera had been utilized by traditional healers in To Manui ethnic for therapeutic uses to treating 37 types of ailments and diseases whereas tumor/cancer (13.02%) was the most commonly treated. The most widely used medicinal plant by traditional healers was C. longa with the use-value index as of 1.6 and the percentage of use as of 5.41%. Leaf (54.1%) was recognized as the most widely used plant part by traditional healers. Asteraceae, Acanthaceae, Anacardiaceae, Euphorbiaceae, Apocynaceae, Arecaceae, Bignoniaceae, Cyperaceae, Davalliaceae, and Lamiaceae were reported to be the ten leading families of plants used by traditional healers. Further investigations on determining the chemical compositions and proving any pharmacological activities of each species need to be programmed in order to provide the scientific database as an alternative for developing safe and effective new therapeutic agents.
